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Table 2 Composition and mechanical property of TC1
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Fig. 4 SEM morphology of interfacial zone
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Table 3 Chemical composition of interfacial zone
Ti Al Mg Mn
1 95.09 4.00 — 0.91
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3 58.91 41.09 — —
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arc length control; pulsed MIG welding

Effect of current field on Ti/TiAl interface and mechanical
performance LIU Zefeng CHEN Shaoping LIANG Lian—
jie  MENG Qingsen ( Department of Material Science and Engi-
neering Taiyuan University of Technology Taiyuan 030024
China) . p 57 -60

Abstract:
field-activated pressure-assisted synthesis ( FAPAS)

Ti /TiAl gradient materials were prepared by
process.
The microstructure phase composition and fracture morphogra—
phy of the interface were analyzed by SEM and XRD. The ben—
ding strength of the sample was tested by three-point bending
test. Meanwhile finite element analysis with ANSYS code was
used to calculate the mechanical properties such as residual
stress and deformation. It was shown that fine TiAl particles were
formed with FAPAS and maximum bending strength as high as
346 MPa was obtained in the Ti/TiAl interface. The interface
were layered gradient structure of TiAl/Ti; Al/Ti( ss. Al) /Ti.
The fracture located in the TiAl-Ti;Al interface

brittle fracture morphology. The maximum residual stress sited in

and showed

the TiAl-Ti, Al interface which was the position of weakness of
the material.
Key words: field-activated; finite element analysis; dif-

fusion bonding; residual stress

Microstructure analysis of fusion layer melted CrFeNb on
Ni-base superalloy Al Changhui' ZHAO Zhilong' SU
Jian' LI Jingwei’ ( 1. School of Mechatronics
Polytechnical University Xian 710072 China; 2. Engineering

Northwestern

Northwestern Polytechnical University  Xi “an
p 61 —64
A coating has been made on K4169 substrate

Training Center
710100 China) .
Abstract:
by argon arc cladding technique with the inter-metallic compound
(IMC) of CrFeNb. The microstructure and element distribution
of the cladding coating were analyzed by scanning electron micro—
The re—
sults showed that a fusion layer with a thickness of 64.8 pum was
formed between the K4169 substrate and CrFeNb. In the fusion
layer the dendritic solidification of cladding CrFeNb stretched

into the substrate and cross joined which formed favorable met—

scope ( SEM) and energy-dispersive spectrum ( EDS) .

allurgical conjunction without the metallurgical defects such as
alveolate air holes or cracks. According to the proportion rela—
tionship of atomic numbers two new composite phases of Cr¥e—
Ni-Nb were formed in the fusion layer and the calculated results
showed that they were Cr(; 15 55 o) F€(6 39 23 4) Ni(10.6-56.9) Nb
and Cr(y 693,45 F€(1.41-3.11) Ni(2.54-7.00) Nb  Tespectively.

Key words:

argon arc; inter-metallic compounds; fusion

layer; solidification

Microstructure and mechanical properties of ZrO, ceramic
and kovar brazed joints LIN Xiaochao CAO Jian
ZHANG Lixia Feng Jicai ( Key Laboratory for Advanced Weld—
ing Droduction Technology Harbin Institute of Technology Har—
bin 150001 China) . p 65 —68

Abstract:
successfully realized by using self-developed Ag-Cu-TiH, filler
powder at the 825 ~960 °C for I ~60 min. Interface microstruc—

tures were investigated by scanning electron microscopy X-ray

Brazing of ZrO, ceramic to Kovar alloy was

diffraction and EDS energy spectrum. The results showed that the
typical interface microstructure of brazed joints from Kovar side

to ZrO, ceramic side could be expressed as Kovar/Ag(s.s) +
Cu( s.s) +TiFe, /TiNi; + TiFe, + Ti-Fe-Ni/Ag( s.s) + Cu( s. s)
+ TiFe, /Cu,Ti,O/TiO + Zr,0,/7Zr0,. The maximum shear
strength of the joints was 134 MPa which was achieved when the
brazing temperature was 875 °C and holding time was 10 min.
The brittle fracture took place on the TiC interface. When the
brazing temperature and holding time changed the brazed joints
weakened and the shear strength decreased.

Key words: ZrO, ceramic; Kovar alloy; brazing; interfa—

cial microstructure; shear strength

Effect of micro B on wettability of Cu-P based quenching
Z0U Jiasheng XU Xiangping WANG Lei
( Provincial Key Lab of Advanced Welding Technology Jiangsu

filler metals

University of Science and Technology Zhenjiang 212003  Chi—
na) . p 69 -72

Abstract:  Three different components of the Cu-P based
filler metal foils were prepared by single—roll rapidly-cooled e—
quipment. The melting feature and structure were analyzed with
DTA and XRD methods. The wettability of Cu-P based filler
metals on copper was studied. The results showed that com-
pared with the conventional filler metals the quenching filler
metals had lower melting temperature and narrower melting tem—
perature range. The quenching filler metal containing 0. 03% B
had the lowest liquidus temperature and the narrowest melting
temperature range. The structures of the quenching filler metals
with 0.03wt% B and 0. 04% B were amorphous. In the same
process conditions the quenching filler metal contained 0.
03wt% B had best wettability on copper. As with brazing tem—
the wettability of Cu-P based

quenching filler metal appears increased first and then de—

perature and time increased

creased. Compared with conventional brazing filler metals  the
wettability of quenching filler metal has been improved signifi—
cantly.

Key words:  Cu-P based filler metal; quenching; amor—

phous filler metal; wettability

Microstructure of Ti/Al dissimilar alloys lap joint made by
friction stir welding CHEN Yuhua NI Quan HUANG
Chunping KE Liming ( National Defense Key Disciplines Labora—
tory of Light Alloy Processing Science and Technology Nanchang
Hangkong University Nanchang 330063 China) . p 73 =76
Abstract:  Dissimilar metals of TC1/LF6 were lap jointed
by friction stir welding ( FSW) and the microstructure of the lap
joint was studied. The results showed that good appearance of
weld joint without defects such as cavitation and crack was ob—
tained when the rotation speed of stir head was 1 500 r/min and
the welding speed was 60 mm/min. Ti alloy and Al alloy inten—
sively mix and form nugget zone in the lap zone. Ti alloy which
is stirred into Al alloy on both sides of the nugget bends under
the extrusion effection of the pin and tight couples with Al alloy.
The microstrucrure in the interfacial zone of the lap joint center is
lamellarstructure and can be divided into three layers. The layer
closed to the nugget zone and TC1 base metal is black and white
stripped structure which contains Ti-Al intermetallic compound
generated during FSW. The layers in the center are black lamel-
lar structure and stripped structure with black particles distribu—
ting on the gray matrix. Black lamellar structure is TCl base
metal which is stirred into the interfacial zone and the stripped

structure with black particles distributing on the gray matrix is
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mechanical mixture of TC1 base metal and LF6 base metal.
Key words:  dissimilar matals of Ti/Al; friction stir weld—

ing; lap joint; microstrcture; element distribution

Comparision of corrosion properties for 5083 aluminum al-
loy friction stir welding and metal inert-gas welding weld
ZHAO Yadong' WANG Zhigang' SHEN Changbin® GE
Jiping® Huang Zhenhui’( 1. School of Mechanical Engineering
Anyang Institute of Technology Anyang 455000 China; 2.
School of Materials Science and Engineering Dalian Jiaotong U-
niversity Dalian 116028 China; 3. R&D Center CNR Tangs—
han Railway Vehicle Co. ILtd Tangshan 063035 China) . p 77
-80
Abstract:
5083 aluminum alloy friction stir welding ( FSW)

The microstructures and corrosion properties of
and MIG
( metal inert-gas) weld were analyzed. The results showed that
the FSW weld was characterized by its much finer grains con—
trasting with the grains of MIG weld. Electrochemical corrosion
test demonstrated that the corrosion potential of the FSW weld at
the rotation rate of 300 r/min and the traverse speed of 160
mm/min with 3°tool tilt was more positive than that of the MIG
weld meanwhile the corrosion rate and the corrosion current
density were less than those of the MIG weld Rp ( polarization
resistance) of the FSW weld was larger than that of the MIG
weld. The corrosion morphologies analysis showed that few shal—
low pits presented on the surface of the dissimilar weld. Howev—
er a large number of deeper pits emerged on the surfaces of two
parent materials.

Key words: 5083 aluminum alloy; friction stir welding
( FSW) ; metal inert-gas welding ( MIG) ; weld; corrosion prop—

erties

Microstrucutre analysis of superplastic deformation on laser
butt weld Ti-6Al4V joint CHENG Donghai CHEN Yi-
ping HU Dean WEI Qiang ( School of Aeronautical Manufac—
turing Engineering Nanchang Hangkong University Nanchang
330063 China) . p 81 -84

Abstract:  Microstructures of welded joints before and af-
ter superplastic deformation were observed by optical micro—
scope and the forming mechanism was discussed. The results
indicated that increasing temperature and decreasing velocity
were good for superplastic deformation and the grains of base
metal grew coarser and the phase ratio increased. Needledike
martensite phase of weld bead became shorter and wider exhibi—
ting globing trend under higher temperature. The maximal micro—
hardness of cross section of weld bead after deformation is 380
HV about 50 HV lower compares with original weld bead
which meets the requirnement of the actucal lead.

Key words: titanium alloy; welding/superplastic deform—

ation; mirostructure

Microstructure and mechanical property of dissimilar mate—
rial resistance spot welded joint of steel and aluminum alloy
with electrode plate ZHANG Weihua' SUN Dagian' LI
Zhidong® LIU Dongyang' LI Dandan' (1. Key Laboratory of
Automobile Materials School of Materials Science and Engineer—
Changchun 130022 China; 2. Engineer—
Changchun 130022  Chi-

ing Jilin University
ing Training Center Jilin University
na) . p 85 -88

Abstract:  Dissimilar materials of H220YD high strength

steel and 6008-T66 aluminum alloy had been joined by resistance
spot welding with electrode plate. Microstructure and mechanical
property of the dissimilar material welded joint were investigated.
The results indicated that the welded joint was achieved by
means of wetting and spreading of liquid aluminum alloy on solid
steel surface hence it could be regarded as a special welded—
brazed joint. A thin dualdayered intermetallic compound layer
composed of Fe, Al; and FeAl; was formed on the steel /aluminum
alloy interface. The diameter of aluminum alloy nugget of the
welded joint reached the maximum value of 9.5 mm at welding
speed of 14 kA and welding time of 300 ms. With the increase of
welding current ( 844 kA)
joint increased rapidly first ( 842 kA) and then became calm
gradually (1244 kA) . The tensile-shear load was up to 4.3 kN
at welding current of 12 kA and welding time of 300 ms which
was about 30% higher than that of the welded joint obtained

the tensile-shear load of the welded

without electrode plate. During tensile shear testing the crack—
ing developed through the brittle intermetallic compound layer
and partially in the aluminum alloy nugget.

Key words:
ance spot welding; electrode plate

high strength steel; aluminum alloy; resist—

Investigation on penetration of pulsed twin deposition elec—
trode arc welding JIAN Mingjian ZOU Zengda WANG
Yufu ( Key Laboratory for Liquid-Solid Structural Evolution &
Processing of Materials Ministry of Education Shandong Univer—
sity Jinan 250061 China) . p 89 -92

Abstract:  Effects of pulsed parameters on weld penetra—
tion with the method of orthogonal experiment were researched
when pulse power supply was applied to twin deposition electrode
arc welding. Results of orthogonal experiment indicated the
change of pulsed parameters could result in the corresponding
change of weld penetration and the descending order of pulsed
parameters influencing weld penetration was as follows: peak
current > frequency > duty ratio > base current. Greater pen—
etration could be obtained with these pulsed parameters: peak
current of 230240 A frequency of 3.3-3.7 Hz duty ratio of
48% 52% and base current of 160475 A. Optimal combination
of pulse parameters of obtaining greater penetration is deter—
peak current of 230 A
base current of 160 A and duty ratio of 50% . Weld penetration

mined which is frequency of 3.5 Hz

increases when pulse power supply is applied to twin deposition
electrode arc welding.
Key words:  pulsed parameters; orthogonal experiment;

weld penetration

Effect of processing parameters on microstructure and me-
chanical properties of pure copper joints made by friction
stir welding LI Xiawei ZHANG Datong QIU Cheng
ZHANG Wen ( State Engineering Research Center for Metallic
Materials Net-shape Processing South China University of Tech—
nology Guangzhou 510640 China) . p 93 —96

Abstract: The main objective of this investigation was to
apply friction stir welding ( FSW) for joining of pure copper plate
which is 3 mm thick. Defect free welds were obtained at a con—
stant rotation speed of 800 r/min and travel speed ranging from
60 mm/min to 300 mm/min. The influence of welding parame—
ters on the microstructure and mechanical properties of the pure
copper joints were investigated. The joints exhibit four distinct
zones heat affect zone

parent material thermo-mechanically



